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Field loading tests and deformation of foundation of semi-vertical
cylindrical revetment
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Abstract: Semi-vertical cylindrical revetment is a new port engineering structure. Field load tests on a semi-vertical cylindrical
revetment is carried out based on its application of a hydraulic revetment in Dalian. The earth pressure, foundation settlement,
horizontal movement and pore water pressure of the semi-vertical cylindrical revetment are monitored. The settlement and
horizontal movement of foundation of the semi-vertical cylindrical revetment are analyzed, and its non-uniform settlement is
further studied. The monitoring results indicate that the sensitive factors affecting the settlement of the semi-vertical cylindrical
revetment are loading stage, loading intensity, loading duration and loading intervals. The final unsymmetrical loading behind
the revetment has the greatest impact on the non-uniform settlement of cylindrical structure. The variation of pore water
pressure is mainly affected by each loading, loading duration and tidal action. When the cylindrical structure is installed and the
first level of loading is applied, there is a remarkable fluctuation of pore water pressure.
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Table 1 Physical and mechanical property indexes of soils
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1% J(kN-m ) /(MPa™) /MPa /kPa I(°)
e 86.7 15.4 2.212 2.59 1.24 1.31 0.80
e 63.4 16.2 1.732 1.46 1.87 1.62 1.40
W TRy &G 1 53.8 16.9 1.461 1.19 2.10 2.52 1.56
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Fig. 3 Process curves of settlement and loading
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Fig. 4 Curves of non-uniform settlement of cylindrical structure
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Fig. 5 Curves of non-uniform settlement rate of cylindrical
structure

AT BT 4 AN K s AR A
UL, BLES 13 W AN S PR e e I RE At — 20 )
o MBI A R KARL T T 3 AN
OfFoh i —ga M Gaik—mD I, B P
ABEJYIEEUN, 4 AIIIAE 80 mm A @I f
A Ja — R MINEUE T 4 d WYLk ZE BER . ©
a4 dJm, ARV EZEE R R
K75, 4 kKB (AL N g 2.0 m, fE2E4T
e Ja— R ANMBI G 1[5 7 000 PR 25 A
7 4.0 m, THE 3 AR ZE 2.0 m, (H5ER IR
M#JE 4 ARK A SJDORFANZTEIL, B [ fa A
ST INEAEHIE 4.0 m LA, AeshiEd KAL)
Uk R AMRE —JomEE, 4 AR A
BLJ Uik R e BRI o AT S 3 AN 5
A AR AN IR TRl TRl B AT R, 3 5 R )
s B R LA A G BeAh, ESERREEAT 22 he 5 £
LB AN, O TR T, k-

I BT R, n g s R E B K o

N HIIE BRI R g 1R AR B R, TEREAT 5 —20m#k
I, AR BRI O d KA H AR [ R 25 A8 T 0 B 7 1)
TARTIH . Y S T S — g e R, R
Boussinesq HiBEF IR 7 A 3K, e KB IR g HERAE R
T Je R PR, AR R R 5 (T T Bk I AN A A DR o
3.3 KILIFEH IR

Kl 6 2 4 2 InZEasaexof B LA [R) R FEE 1R KP4
BidfEihd. IWE T LG H 4 455 KK AL
RAAE 0.0 m &b, 43514 78.5,100.2, 114.5, 165.1 mm,
Ut B 7 28 20 2T LA O N A RS o 5 B AR
52, 3, 4 I, PAARAE R B )35 4 90, 60,
45d, W% 2, 3 mAIKPALEAZE 143 mm, 156
3, 4 AHZE 50.6 mm, 150 BH SE K PR 2 A 28 1] 4D [ 58 N
0], WGP AR, H 2P ARy 2 8] 5 e ) ik
FHI X EERZ e AR, T LIS R B, R 2 1A
AR “HUR” IREE N 4.0 m, KK 3 KEF 6.0
m, TR 4 & JEE] 8.0 m, d HH P 25 fif 28 1160 1R 0] 1] o
AT, REAKCSTALRS 5 M BR

200 —8—0m ——2m ——4m
—%—6m ©0—8m —+—10m
160 |-
g
= 120+
®
:
=1 80_
¥
40 -
0 h " N |

0 30 60 9 120 150 180

e /d
(a) %1
2001 —a—0m —4&—2m ——4m
——6m —©0—8m —+—10m
160 -
£
= 120
®
=
B 80
*
0

A amaasa s S AAsL | lilitt sl

0 .
0 30 60 90 120 150 180
i iRl/d
(b) X%2
200 —8—(0m ——2m ——4m
—%—6m —©0—8m —+—10m
160
g
£ 120
®
=
& 80
*
40
0 Seas '
0 30 60 90 120 150 180
i iRl/d
(c) %3



S, SF PSR A IR B0 K A A TE W 379

52 W
200 —%—0m —4—2m —*+—4m
——6m —©0—8m —+—10m
160
g
= 120
B
&
B
z 80

40

s i T 1§ 1 |
0 30 60 9 120 150 180
i} /d
(d) X5

6 #hEKFAIFTIE L

Fig. 6 Curves of horizontal movement of foundation
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Fig. 7 Curves of pore water pressure of foundation
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